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With more than 40,000 active chemicals registered for use in the
United States,1 researchers cannot always easily determine the
chemicals to which we are actually exposed. A recent report in
Environmental Health Perspectives discusses a new method that
may enable investigators to more efficiently screen biosamples
for multiple chemicals at once.2

In developing and testing the method, the researchers also
identified a number of chemicals in women’s blood that had not
been evaluated in previous targeted biomonitoring studies, includ-
ing analyses of the National Health and Nutrition Examination
Survey. This survey monitors levels of a few hundred pre-
selected chemicals, but it is not designed to test for unknown
substances.3

For the current study, the researchers began with a database of
696 organic compounds from a variety of chemical classes, as well
as known or predicted metabolites of some environmental chemi-
cals. Many of these chemicals are used in consumer products; sev-
eral of them are known or suspected to have endocrine activity.

The researchers recruited 75 pregnant women who were receiv-
ing prenatal care at two San Francisco hospitals. They collected

blood samples when the women gave birth. An initial nontargeted
analysis using high-resolution mass spectrometry yielded evidence
of highly detected “suspect peaks” or “suspect features” that had
masses consistent with chemicals included in the database. The
team then used successive data processing steps and a priori crite-
ria to select a subset of suspect features for chemical confirmation.

Analysis revealed an average of 56 suspect features in the
samples. The researchers focused on frequently identified suspect
peaks that did not correspond to compounds measured in previ-
ous biomonitoring studies. Ultimately, they confirmed the pres-
ence of six chemicals that had not been evaluated in previous
biomonitoring studies.

That confirmation is a significant accomplishment, says
Frederica Perera, director of Columbia University’s Center for
Children’s Environmental Health. “Data have been lacking on
the full spectrum of environmental chemicals in the bodies of
pregnant women,” says Perera, who was not involved with the
study. “This proof-of-principle study takes an important step in
addressing this problem by demonstrating novel methods to
screen for a wide range of potentially toxic chemicals.”

Physiological changes during pregnancy mean that women’s bodies may respond differently than when they are not pregnant to environmental exposures.
However, little is known about the spectrum of exposures that pregnant women encounter. A new proof-of-principle study demonstrates a novel method for
screening for a wide range of chemicals. Image: © Rawpixel Ltd/Alamy Stock Photo.
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Developing capacity to do that kind of screening is crucial
for studying the exposome, or the totality of exposures a person
experiences.4 Studying pregnant women is also particularly im-
portant in part because physiological changes during pregnancy
(such as increased plasma and blood volume5) may affect the
concentrations of chemicals in a woman’s body.6

The approach falls short, however, because it is less sensitive
than more targeted methods of screening for prespecified individ-
ual chemicals, such as traditional biomonitoring.7 Nevertheless,
the targeted methods are limited by the very fact that they search
for a small set of substances at a time.

The authors note that their semitargeted approach and subse-
quent prioritization of suspect features for confirmation would
not identify all environmental chemicals and metabolites to
which the women were exposed. “We’re probably picking up
less than the full picture in terms of exposures,” says Tracey
Woodruff, director of the Program on Reproductive Health and
the Environment at the University of California, San Francisco,
and senior author of the study.

Gary Miller, vice dean for research strategy and innovation at
the Columbia University Mailman School of Public Health, says
that’s a shortcoming in this study and in the field more broadly,
because it keeps the research focused on known unknowns and lim-
its the discovery of chemical features we do not yet know to look
for. So much more information in the potential data set would exist
if we loosened the validation standard, says Miller, who was not
involved with the study. He adds, “I think we’re doing ourselves a
disservice to feel we have to validate these things to that level.”

Miller argues that researchers doing exposure studies need to
cast a wider net to find new clues about how the environment in
all its complexity influences health. Casting a wider net probably
means being less conservative in the level of precision they
demand of themselves when determining the presence of chem-
icals, at least in the identification phase.

Otherwise, Miller says, too many suspects will be left behind.
“There must be room for description of chemical features that
may not have an authentic standard,” he says. “For example,
if a chemical is metabolized by your gut microbiome, that

metabolite is very unlikely to have a standard. Thus, we ignore
it even though it could be a key contributor to a health
outcome.”

Woodruff says the team is already working to scale up the
method; they are scanning for 3,000 chemicals now, up from the
nearly 700 covered by the current study. She acknowledges that
six chemicals may not sound significant in comparison with the
40,000-plus out there. “This is really a crude first cut,” she says.
“We anticipate there’ll be more. We just do not know how many
more.”

Rachel Cernansky is a freelance journalist in Denver, Colorado, covering science,
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Washington Post, and The New York Times.
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